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ABSTRACT

Sandia National Laboratories, New Mexico (SNL/NM) is a government-owned/contractor-operated laboratory.
Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, manages and operates the
laboratory for the U.S. Department of Energy (DOE), National Nuclear Security Administration (NNSA).
The DOE/NNSA Sandia Site Office (SSO) administers the contract and oversees contractor operations at the
site. This annual report summarizes data and the compliance status of Sandia Corporation’s environmental
protection and monitoring programs through December 31, 2006. Major environmental programs include air
quality, water quality, groundwater protection, terrestrial surveillance, waste management, pollution prevention
(P2), environmental restoration (ER), oil and chemical spill prevention, and the National Environmental
Policy Act (NEPA). Environmental monitoring and surveillance programs are required by DOE Order
450.1, Environmental Protection Program (DOE 2005) and DOE Manual 231.1-1A, Environment, Safety,
and Health Reporting (DOE 2004).
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NOTE TO THE READER

The goals for the Annual Site Environmental Report are to present summary environmental data regarding
environmental performance, compliance with environmental standards and requirements, and to highlight
significant facility programs. In addition, the U.S. Department of Energy views this document as a valuable
tool for maintaining a dialogue with our community about the environmental health of this site.

We are striving to improve the quality of the contents as well as include information that is important to you.
Please provide feedback, comments, or questions to:

U.S. Department of Energy
National Nuclear Security Administration
Sandia Site Office
P.O. Box 5400
Albuquerque, NM 87185-5400
Attention: Karen Agogino
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EXECUTIVE SUMMARY

Included are summaries of the fouowing' Environmental Programs in place at Sandia National Laboratories, New

Mexico (SNL/NM):

Waste Management and Pollution Prevention P2)
Environmental Restoration (ER) Project

Terrestrial Surveillance

Water Quality

Groundwater Protection

Air Quality

National Environmental PoliCy Act (NEPA) Activities



Sandia National Laboratories, New Mexico
(SNL/NM) is one of the nation’s premier
multi-program national security laboratories.
Sandia Corporation (Sandia), a wholly owned
subsidiary of Lockheed Martin Corporation,
manages and operates the laboratory for the U.S.
Department of Energy (DOE)/National Nuclear
Security Administration (NNSA). The DOE/NNSA/
Sandia Site Office (SSO) administers the contract
and oversees contractor operations at the site.
This Annual Site Environmental Report (ASER)
was prepared in accordance with and as required
by DOE Order 450.1, Environmental Protection
Program (DOE 2005) and DOE Manual 231.1-1A,
Environment, Safety, and Health Reporting (DOE
2004).

This ASER summarizes the environmental protection,
restoration, and monitoring programs in place at SNL/
NM for Calendar Year (CY) 2006. It also discusses
Sandia's compliance with environmental statutes,
regulations, DOE orders and permit provisions,
and it highlights significant environmental program
efforts and accomplishments. This ASER is a key
component of DOE’s effort to keep the public
informed about environmental conditions throughout
the DOE/NNSA nuclear weapons complex.

Environmental Programs

Sandia’s methodology for managing and
implementing its Environment, Safety, and Health
(ES&H) Program is outlined in the Integrated
Safety Management System (ISMS). The ISMS is
centered upon five safety management functions
that provide processes to guide management in
identifying and controlling hazards. Furthermore,
Sandia implemented an Environmental Management
System (EMS) to enhance the ISMS. The EMS
is the component of ISMS that addresses the
environmental aspects and impacts of SNL/NM's
activities, products, and services. In 2006, SNL/NM
continued to improve environmental management
(EM) by utilizing best management practices
(BMPs), benchmarking, and process improvements.
Further information about EMS and ISMS can be
found in Chapters 3 and 8, respectively.

In December 2005, Sandia informed the DOE/
NNSA/SSO that it had fully implemented its EMS
in accordance with the requirements outlined in DOE
Order 450.1. Thus, the EMS fully serves as Sandia’s
proactive approach to managing environmental risks
and protecting the environment.
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While all 2006 program activities are performed
continuously, they are reported in this ASER on a
CY basis, unless otherwise noted (programs based
on the Fiscal Year [FY] run from October 1st
through September 30th, annually). The primary
environmental programs in place at SNL/NM are
summarized below.

Waste Management and Pollution Prevention
(P2)

Waste at SNL/NM is processed at five facilities: the
Hazardous Waste Management Facility (HWMF), the
Thermal Treatment Facility (TTF), the Radioactive
and Mixed Waste Management Facility (RMWMEF),
the Manzano Storage Bunkers (MSB), and the Solid
Waste Transfer Facility (SWTF).

The P2 program provides assessment and guidance
to the line to implement measures that reduce
resource use and generated waste and to enhance
the overall efficiency of processes and organizations
within SNL/NM. In 2006, SNL/NM received several
awards for P2 accomplishments.

Environmental Restoration (ER) Project

Atthe close of 2006, there were 61 regulated ER sites
remaining to be completed at SNL/NM. Fifty-four
of these sites are pending final regulatory approval
by the New Mexico Environment Department
(NMED) through the Class III Permit modification
process. Five of the seven remaining sites have
been submitted to NMED for a Corrective Action
Complete (CAC) determination, which is required
prior to the permit modification process. This
includes the Chemical Waste Landfill (CWL), which
is on a separate regulatory path requiring a stand
alone permit. Of the two remaining sites, the Solid
Waste Management Unit (SWMU) 58 investigation
report will be submitted in early FY 2007, and the
Mixed Waste Landfill (MWL) will continue into FY
2009 or beyond. Final remedies for groundwater
contamination at three areas of conern (AOC), the
Technical Area (TA) V, Tijeras Arroyo Groundwater
(TAG), and Burnsite Groundwater (BSGW) AOCs,
are pending.

Long-Term Environmental Stewardship (LTES,
The SNL/NM LTES program provides environmental
stewardship for past, present, and future activities at
Sandia. LTES “promotes the long-term stewardship

2006 Annual Site Environmental Report



of a site’s natural and cultural resources throughout
its operational, closure, and post-closure life cycle”
(DOE/SNL 2006). The environmental programs
referred to in this document support that stewardship.
A component of the LTES program is long-term
stewardship (LTS) of legacy sites (i.e. former ER
sites).

LTS activities have been increasing as the ER Project
completion approaches. The ER Project focuses on
project closure, while also working with SNL/NM's
Environmental Management (EM) Department on
transitioning LTS activities to EM.

Terrestrial Surveillance

The terrestrial surveillance sampling objectives
are conducted to detect any potential releases or
migration of contaminated material to off-site
locations. Soil, sediment, and vegetation are
collected from on-site, perimeter, and off-site
locations (community locations outside Kirtland
Air Force Base [KAFB] boundaries). In 2006, there
were no terrestrial sample results indicating concerns
that would prompt actions at locations that are not
already being addressed by the ER Project.

In lieu of routine sampling at all locations for
non-radiological parameters, a special sampling
campaign and summary report of all non-radiological
results was prepared for 37 locations surrounding
the newly constructed Thermal Test Complex
(TTC) to serve as a baseline for future reference
regarding non-radiological results in nearby soils
(SNL 2007). Furthermore, in the future, routine
sampling for non-radiological parameters at fixed
locations will be reduced, and more emphasis
will be placed on sampling specific areas of
interest with potential environmental impact.
The total number of samples collected annually,
however, should remain approximately the same.

Water Quality

e Wastewater — Wastewater from SNL/NM is
discharged from five on-site outfalls permitted
by the City of Albuquerque (COA). Wastewater
monitoring is conducted to ensure that all
discharges meet the standards set by the COA's
publicly owned treatment works (POTW).
During 2006, there were two COA reportable
events. In May 2006, the COA potential
of hydrogen (pH) limit was exceeded for

Executive Summary

approximately two hours due to a valve
failure at the Acid Waste Neutralization
(AWN) system that caused an uncontrolled
injection of sodium hydroxide into the system.
This resulted in a pH exceedence in two of the
on-site permitted outfalls. Subsequently, the
COA issued two violations with no fines for each
of'the outfalls. In November 2006, hydrofluoric
acid (HF) was inadvertently discharged into
the laboratory acid waste drain instead of the
laboratory HF drain, which flows to the fluoride
removal system. The city was notified when
the fluoride concentration exceeded the COA
fluoride concentration limit. No COA violations
were issued. All other discharge parameters
met the COA standards, resulting in SNL/NM
receiving three “Gold Pre-Treatment Awards”
and two “Silver Pre-Treatment Awards” from
the COA for the 2005-2006 reporting year.

Surface Discharge — All water to be discharged
to the ground surface, either directly or to lined
containments, must meet State of New Mexico
surface discharge standards. There were 29
internal requests made for individual discharges
to the surface in 2006. All requests met the
NMED New Mexico Water Quality Control
Commission (NMWQCC) standards and were
approved by Sandia. Additionally, routine
surface discharges are made to two evaporation
lagoons that service the Pulsed Power Facility
under an existing discharge permit. All permit
requirements for both lagoons were met during
CY 2006. In 2006, there were seven unplanned
surface releases reported to NMED. These
reportable releases are documented in Sections
2.2.2 and 6.2.2 of this report.

Storm Water Runoff — In FY 2006, the only
analytical monitoring that was required under
SNL/NM’s National Pollutant Discharge
Elimination System (NPDES) Multi-Sector
General Permit for Storm Water Discharges
Associated with Industrial Activities (Multi-
Sector General) was for an annual fecal coliform
analysis required by the State of New Mexico.
Several environmental surveillance samples
were also collected. The current NPDES permit
requires that quarterly analytical sampling be
conducted in the second and fourth year of the
five year permit, weather permitting. FY 2004
was the fourth year of the permit and was the
last year analytical monitoring was required.
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The permit also requires visual observations be
performed every quarter, weather permitting.
No visual observations were collected for the
first three quarters of FY 2006 due to the lack of
adequate runoff during normal business hours.
There were no unusual characteristics noted in
the sample collected during the fourth quarter
of FY 2006. The permit was due for renewal in
FY 2005, but the U.S. Environmental Protection
Agency (EPA) did not issue a new permit and
extended the current permit into 2007.

Oil Storage and Spill Control — A Spill
Prevention Control and Countermeasures
(SPCC) Plan is required under the Clean Water
Act (CWA). Sandia’s SPCC Plan describes the
oil storage facilities and the mitigation controls
in place to prevent inadvertent discharges of
oil. The facilities at SNL/NM that are subject
to regulations include oil storage tanks (above
ground storage tanks [ASTs] and underground
storage tanks [USTs]), bulk storage areas
(multiple containers), and temporary or portable
tanks. SNL/NM currently operates 51 ASTs and
five USTs.

Groundwater Protection

Groundwater Protection Program (GWPP)
The GWPP conducts general surveillance of
water quality from a network of wells not
directly associated with ER Project sites.
Annual sampling was conducted from 15 wells
and one spring. Analyses were conducted for
metals, volatile organic compounds (VOCs),
inorganics (including nitrate and cyanide),
phenolics, alkalinity, total halogenated organics
(TOXs), gross alpha, gross beta, and selected
radionuclides. Perchlorate analysis was
conducted on samples obtained from four wells
as required by the Compliance Order on Consent
(CO0C) between Sandia, DOE, and NMED.
One groundwater sample for EOD Hill was
analyzed for perchlorate to confirm previously
obtained results. All of the exceedances, except
for perchlorate, are attributed to naturally
occurring sources. NMED has been notified
of the EOD results. Further action is pending
NMED response.

ER — The ER Project collects groundwater
samples at five general project areas: the CWL,
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the MWL, TA-V, TAG, and BSGW. Water
quality results reported by the ER Project were
consistent with past years’ results.

Air Quality

Ambient Air Monitoring — Sandia measures
ambient air quality at six locations throughout
SNL/NM and compares results with National
Ambient Air Quality Standards (NAAQS) and
local ambient air regulations. The network
monitors criteria pollutants and VOCs.

Air Quality Compliance (AQC) — Air quality
standards are implemented by regulations
promulgated by local and federal governments
in accordance with the Clean Air Act (CAA)
and the CAA Amendments (CAAA) of 1990.
The Albuquerque Bernalillo County Air Quality
Control Board (ABC/AQCB), the State of New
Mexico, and the EPA determine applicable
air quality standards for non-radiological
pollutants.

The AQC program currently maintains 12
issued authority-to-construct (ATC) New
Source Review (NSR) permits and four issued
NSR source registrations from the COA.
There is currently one ATC NSR permit and
seven NSR source registrations pending
issuance with the COA. The AQC program
is currently consolidating applicable permits
and registrations into three sitewide permits—
sitewide generators, sitewide boilers, and
sitewide chemicals—to create more efficient
management compliance with permitting
units.

In 2006, the AQC program was issued a notice
of violation (NOV) and a monetary fine from
the COA for boilers installed at Central Utility
Building (CUB) 858J that did not have the
required permit.

Radiological National Emission Standards
Hazardous Air Pollutants Compliance
(NESHAP) — Subpart H of NESHAP regulates
radionuclide air emissions from DOE/NNSA
facilities, with the exception of naturally
occurring radon. In 2006, there were 17
SNL/NM facilities reporting NESHAP regulated
emissions. Of these 17 sources, 16 were point
sources and one a diffuse source. In 2006, the
primary radionuclides released were tritium and
argon-41. In 2006, the on-site maximally
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exposed individual (MEI) was located on
KAFB. The MEI dose of 0.0016 millirems per
year (mrem/yr) at Kirtland Storage Site resulted
primarily from releases of argon-41 from the
Annual Core Research Reactor (ACRR) and
the Sandia Pulsed Reactor in TA-V. The off-
site MEI was located at the Eubank Gate Area.
The MEI of 0.00079 mrem/yr at the Eubank
Gate Area resulted primarily from releases of
trittum from the Neutron Generator Facility
(NGF) in TA-IL. Both doses are well below the
EPA standard of 10 mrem/yr.

National Environmental Policy Act (NEPA)
Activities

In 2006, the DOE/NNSA/SSO prepared a
Supplement Analysis (SA) (DOE/EIS-0281-SA-04)
to determine whether the Site-Wide Environmental
Impact Statement (SWEIS) for SNL/NM
(DOE/EIS-0281) would continue to adequately
address the environmental effects of ongoing
operations at SNL/NM or whether additional
documentation under NEPA was needed. The
SA specifically compared key impact assessment
parameters analyzed in the SWEIS with new

information, new and proposed projects, and
modifications to existing projects since the SWEIS
was issued in 1999. On October 10, 2006,
DOE/NNSA/SSO determined that the proposed
action does not constitute substantial changes to
the SNL/NM Record of Decision (ROD), and no
further NEPA documentation would be required.

The NEPA team participated in the initial planning
and data collection for two NEPA documents that are
at various stages of preparation: (1) an environmental
assessment (EA) for Thunder Range at SNL/NM,
and (2) a Supplement to the Stockpile Stewardship
and Management Programmatic Environmental
Impact Statement--Complex 2030 (Complex 2030
SPEIS) (DOE/EIS-0236-S4).

The NEPA team reviewed a total of 531 proposed
projects in the ISMS NEPA Module or in
the Experimental Development Plan System
(the TA-III project review system with its
own environmental evaluation component),
and they transmitted 71 NEPA checklists to
the DOE/NNSA/SSO for review and determination
in 2006.

Sandia employee releasing a Great Horned Owl.

Executive Summary
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This Annual Site Environmental Report (ASER)
describes the environmental protection programs
currently in place at Sandia National Laboratories,
New Mexico (SNL/NM). This report is prepared in
accordance with the requirements set forth for all
large U.S. Department of Energy (DOE)/National
Nuclear Security Administration (NNSA) facilities,
of which SNL/NM is one. This ASER represents
a key component of DOE’s effort to keep the
public informed about environmental conditions at
DOE/NNSA sites.

SNL/NM is located on Kirtland Air Force Base
(KAFB) in Albuquerque, New Mexico. The regional
setting of SNL/NM provides a diverse range of
geological, hydrological, climatic, and ecological
settings. The Sandia Mountains, named for the
watermelon color seen on the mountains at sunset,
and the nearby Manzanita Mountains provide the
beautiful setting at SNL/NM.

Sandia Corporation (Sandia), a wholly owned
subsidiary of Lockheed Martin Corporation, has
provided technological innovations "in service
to the national interest" since its inception. The
majority of SNL/NM activities are conducted
within five technical areas (TAs) and several remote
locations.

In support of its mission, Sandia addresses
environment, safety, and health (ES&H) issues through
its environmental management (EM) programs.
These programs include waste management,
pollution prevention (P2), environmental restoration
(ER), long-term environmental stewardship (LTES),
terrestrial surveillance, water quality (surface
and waste water), oil storage, spill prevention,
groundwater, air quality, National Enviromental
Policy Act (NEPA), chemical inventory management,
and quality assurance (QA).

General Site Location and Characteristics

KAFB is a 51,559 acre military installation that
includes 20,486 acres withdrawn from the Cibola
National Forest through an agreement with the U.S.
Forest Service (USFS) (Figure 1-1). Located at the
foot of the Manzanita Mountains, it has a mean
elevation of 5,384 feet and a maximum elevation of
7,986 feet. KAFB and SNL/NM are located adjacent
the City of Albuquerque (COA), which borders
KAFB on its north, northeast, west, and southwest
boundaries.

KAFB is host to more than 150 tenant groups.
SNL/NM is located on the east side of KAFB. The
total area of DOE/NNSA owned property dedicated
to SNL/NM facilities and operations is approximately
8,585 acres. Sandia conducts operations within
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2,841 acres of that land. An additional 5,817
acres in remote areas are provided to DOE through
land use agreements with the U.S. Air Force
(USAF) and Isleta Pueblo indian reservation. An
additional 9,000 acres serve as a buffer zone near
the southwest boundary of KAFB. This buffer zone,
leased from the State of New Mexico and Isleta
Pueblo (that both own the land), provides margins
of safety and sound buffers for SNL/NM testing
activities. Additional information on local geology,
hydrology, and ecology is presented at the end of
this chapter.

Last year, development of a 12,500 acre mixed-use
urban community called Mesa del Sol began on the
COA land adjacent the western boundry of KAFB.
The development's master plan projects that the
population of Mesa del Sol will ultimately reach
90,000 residents. To date, several business and
industrial facilities have been completed, however,
no residential development has begun.

Operations Contract
Sandia, like all regulated industries, complies with

specific environmental regulations promulgated by
local, state, and federal agencies. The Management
and Operating Contract (MOC) between Sandia and
DOE defines the primary contractual obligations for
operating SNL/NM. This contract also drives Sandia's
ES&H standards and requirements. Additionally, as
stated in the MOC, Sandia must comply with DOE
directives that establish specific requirements
for environmental programs. There are six primary
DOE directives currently on the contract baseline
that pertain to environmental protection and
management:

e DOE Order 450.1, Environmental Protection
Program (DOE 2005)

*  DOE Manual 231.1-1A, Environment, Safety,
and Health Reporting (DOE 2004)

*  DOE Manual 231.1-2, Occurrence Reporting
and Processing of Operations Information
(DOE 2003)

*  DOE Order 435.1, Chg 1, Radioactive Waste
Management (DOE 2001)

*  DOE Order 5400.5, Chg 2, Radiation Protection
of the Public and the Environment (DOE 1993)

e SEN-22-90, DOE Policy on Signatures of RCRA
Permit Applications (DOE 1990)

1.1 SANDIA CORPORATION’S HISTORY
AND MISSION

History

SNL/NM began operations as Z Division in 1945
as the ordnance design, testing, and assembly arm
of Los Alamos. The division moved to Sandia Base
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(now merged into KAFB), then on the outskirts
of Albuquerque, to be near an airfield and to
work closely with the military. Due to its growth,
Z Division was renamed Sandia Laboratory in
1948 and became a separate branch of Los Alamos.
On November 1, 1949, Sandia Corporation, as a
subsidiary of Western Electric, began managing
SNL/NM. In 1979, Congress recognized Sandia as
a national laboratory. Starting in 1993, SNL/NM
management and operations continued under Sandia
Corporation (Sandia) for DOE/NNSA, however,
now as a wholly owned subsidiary of Lockheed
Martin Corporation (formally Martin Marietta).

Mission

Sandia's enduring mission is to provide science and
engineering support for the nation's nuclear weapons
stockpile. Today, that mission has grown to include
other critical aspects of national security such as
preventing the spread of nuclear, chemical, and
biological weapons; developing technologies and
strategies for responding to emerging threats such
as terrorism; and protecting and preventing
the disruption of critical infrastructures such as
the nation's energy supply and financial networks.
Sandia also collaborates with representatives
from the industrial sector, universities, and other
government agencies to develop and commercialize
new technologies. Recent technologies developed at
SNL/NM can be found at the following link:

http.://www.sandia.gov/LabNews

Managing a Legacy of Contamination

In aranking of DOE sites, SNL/NM was ranked one
of the least contaminated facilities. Currently, 263
of 265 Environmental Restoration (ER) sites are
classified as DOE complete (accepted for NMED
approval). One of the remaining sites, Solid Waste
Management Unit (SWMU) 58, is scheduled for
completion in 2007; however, there has been a
significant delay in the receipt of final regulatory
approval for the Mixed Waste Landfill (MWL).
Some sites require long-term monitoring to ensure
that any residual contamination does not migrate
from the site. Detailed information about EM
cleanup efforts throughout DOE can be found at
DOE’s website, as well as Sandia’s LTES website:

http.//'www.em.doe.gov/index4.html

http://www.sandia.gov/ltes/

A History of Progress

Sandia has achieved substantial growth and progress
in building its comprehensive ES&H Program.
The ES&H Manual (SNL 2006), a dynamic online
resource available to all Sandia personnel, clearly
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describes ES&H requirements for all levels of work
conducted. Improved waste management practices
have been implemented and state-of-the-art waste
handling facilities have been constructed to handle
and properly dispose of hazardous, radioactive, and
solid waste. Recycling programs, P2, and other waste
minimization practices have been very successful at
SNL/NM. Several audits have been conducted in
recent years by the U.S. Environmental Protection
Agency (EPA), various DOE/NNSA offices,
the COA, and the State of New Mexico. The results
of these audits, as well as SNL/NM internal audits,
support Sandia's ongoing commitment to ES&H
practices at SNL/NM.

Sandia's strategy for managing and implementing
its ES&H Program is described in the Integrated
Safety Management System (ISMS). The ISMS
is structured around five safety management functions:
(1) plan work, (2) analyze hazards, (3) control hazards,
(4) perform work, and (5) feedback and improvement.
The ISMS provides processes that guide line
management to identify and control hazards. For
further information on audits and appraisals, see
Section 2.3.

Environmental Management System (EMS)
Sandia implemented an EMS to improve the
environmental elements of ISMS. The EMS serves
as the basis to manage environmental compliance,
controls, and improvements. Furthermore, P2 goals
were incorporated to strengthen the EMS. This
strategy ensures that ES&H considerations are
incorporated into each element of all work processes
being conducted by Sandia. For further information
on EMS, see Section 3.1.

1.2 SITE OPERATIONS

Technical Area (TA) 1
TA-I is the focus of SNL/NM’s operations and

houses the main administrative center and a close
grouping of laboratories and offices. A majority of
activities performed in TA-I are dedicated to the
design and research and development (R&D) of
weapon systems, the limited production of weapon
systems components, and energy research programs.
Facilities in TA-I include the main technical library,
several assembly/manufacturing areas, the Steam
Plant, and various laboratories such as the Advanced
Manufacturing Processes Laboratory (AMPL), the
Microelectronics Development Laboratory (MDL),
the Neutron Generator Facility (NGF), the Processing
and Environmental Technology Laboratory (PETL),
and the Joint Computational Engineering Laboratory
(JCEL). The Microsystems and Engineering
Sciences Applications (MESA) Project is the largest
major capital construction project ever undertaken
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at SNL and supports the Microsystems Engineering
effort. The project will create three facilities and
provide the equipment required to design and
prototype qualified microsystem-based components
for nuclear weapons. Construction is continuing
for parts of the MESA Complex. The MicroLab
is operational. Semiconductor tools are currently
being installed in the MicroFab, which is expected
to be operational in Fall 2007. All construction at
the Weapons Integration Facility (WIF) is expected
to be completed by the end of 2007.

TA-11

TA-II includes facilities and lands south of the
TA-I boundary at Hardin Boulevard and extends
to the northern boundary of TA-IV. The Explosive
Components Facility (ECF), the Hazardous Waste
Management Facility (HWMF), the Facilities
Command Center, the Solid Waste Transfer Facility
(SWTF), and the Construction and Demolition
(C&D) Recycle Center are within TA-II. The
National Infrastructure Simulation & Analysis
Center (NISAC) was completed in 2006.

TA-111

TA-III is the largest and most remote area of all
the TAs and is characterized by facilities separated
by extensive undeveloped areas. TA-III is used to
accommodate large-scale engineering test activities
requiring large safety and/or security area buffers
such as collision testing sled tracks, centrifuges,
and the Thermal Test Complex (TTR). Other
facilities include the Radioactive and Mixed Waste
Management Facility (RMWMEF), the MWL, and the
Corrective Action Management Unit (CAMU).

TA-IV

TA-IV, located south of TA-II, houses facilities
used to conduct R&D activities in inertial-
confinement fusion, pulsed power, and nuclear
particle acceleration. Accelerators located in
TA-IV include the Z Accelerator (Z-Machine), the
Advanced Pulsed Power Development Laboratory
(APPDL), the Radiographic Integrated Test
Stand (RITS), the Tera Electron Volt Energy
Superconducting Linear Accelerator (TESLA), the
High Energy Radiation Megavolt Electron Source
III (HERMES III), the Saturn Accelerator, the
Repetitive High Energy Pulsed Power I (RHEPP I)
Accelerator, the High Power Microwave Laboratory
(HPML), and the Short-Pulse High Intensity
Nanosecond X Radiator (SPHINX).

TA-V

TA-V, located adjacent to the northeast corner of
TA-I11, includes facilities that routinely handle
radioactive materials used in experimental R&D
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programs. TA-V houses the Sandia Pulsed Reactor
(SPR), the Gamma Irradiation Facility (GIF), the
Annular Core Research Reactor (ACRR), the Hot
Cell Facility (HCF), and the Auxiliary Hot Cell
Facility (AHCF).

Remote Test Areas

Several remote test areas are located east and
southeast of TA-III and within the canyons and
foothills of the U. S. Forest Service (USFS)
withdrawn area (Lurance Canyon and Coyote
Canyon). These areas are used for explosive
ordnance testing, rocket firing experiments, and
open burn thermal tests.

Facilities Qutside KAFB Boundaries

Facilities that are or will be utilized by SNL/NM
personnel, but outside the boundaries of KAFB,
include the Center for Integrated Nanotechnologies
(CINT) that became operational in 2006, the MESA
Technology and Operations Prototype (TOP),
and the International Programs building. All are
located in the Sandia Science and Technology Park
along Eubank Boulevard. A new National Museum
of Nuclear Science & History is proposed for
construction on Eubank Boulevard.

1.3 SITE SETTING

Regional Topography and Layout

KAFB has a widely varied topography, ranging from
rugged mountains on the east to nearly flat plains on
the west. As shown in Figure 1-1, the land withdrawn
area backs up to and encompasses a portion of the
Manzanita Mountains within Cibola National Forest.
The remainder of KAFB, with the exception of
Manzano Base, is situated on gently west-sloping
foothill terrain that grades to widespread flat areas
where the majority of the USAF and SNL/NM
facilities are located.

The Mountains

The most prominent topographic feature in the
Albuquerque area is the impressive west face of
the Sandia Mountains. The Sandia Mountains form
a 13 mile long escarpment distinguished by steep
cliffs, pinnacles, and narrow canyons. At 10,678 feet,
Sandia Crest is the highest point in the region. Tijeras
Canyon divides the Sandia Mountains to the north
from the Manzanita and Manzano Mountains to the
south. Sediments transported from the canyons
and draws of these mountains have formed
coalescing alluvial fans called bajadas. These
broad alluvial plains slope west across KAFB and
are dissected by Tijeras Arroyo and smaller arroyos
and washes.
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Tijeras Arroyo

At 4,265 feet wide and 108 feet deep, Tijeras
Arroyo is a significant topographic feature that cuts
diagonally northeast to southwest across KAFB. The
watershed drained by Tijeras Arroyo includes
the southern Sandia Mountains, the Manzanita
Mountains, and the north end of the Manzano
Mountains. The arroyo is normally dry except
during heavy downpours, which can cause significant
flash floods. The arroyo originates in Tijeras Canyon
and runs coincident with the Tijeras Fault for several
miles before deviating to the southwest, where it
discharges to the Rio Grande about eight miles from
the west boundary of KAFB.

Rio Grande

Today, water from the Rio Grande is primarily used
for agricultural irrigation. Construction is currently
underway to build a water treatment plant that will
use water from the river to supplement the COA’s
drinking water supply.

Counties and Population

New Mexico is the fifth largest state in the U.S.,
approximately 121,666 square miles in size. Its
population is approximately 1.93 million. A recent
count of the population within an 80-kilometer
(50 mile) radius of SNL/NM was 854,211 residents
(DOC 2007). Most reside in the Albuquerque
metropolitan area, approximately 723,296
(DOC 2007). Nine counties are contained, or partly
included, in this radius (Figure 1-2).

1.4 GEOLOGY
1.4.1 Regional Setting

The regional geologic setting in which SNL/NM and
KAFB are situated has been subjected to relatively
recent episodes of basaltic volcanism and ongoing
regional rifting (crustal extension). The Rio Grande
Rift has formed a series of connected down-dropped
basins in which vast amounts of sediments have been
deposited. The Rio Grande Rift extends for about
450 miles from Leadville, Colorado to northern
New Mexico.

1.4.2 Albuquerque Basin

The Albuquerque Basin is one of several north-south
trending sediment-filled basins formed by the
Rio Grande Rift. This major structural feature is
approximately 30 miles wide, 100 miles long, and
3,000 square miles in area (Grant 1982). On the east,
uplifted fault blocks manifested by the Sandia,
Manzanita, and Manzano Mountains bound the
basin. The western side of the basin is bound by
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the Lucero Uplift to the south, the Rio Puerco Fault
Belt, and the Nacimiento Uplift at its northern end.
There is relatively little topographic relief along the
Rio Puerco Fault Belt on the northwestern side of
the basin. Two south-flowing rivers drain the basin:
the Rio Puerco to the west and the Rio Grande to
the east.

Regional Fault Systems

As shown in Figure 1-3, several major faults are
located on KAFB. Tijeras Fault, which has been
traced as far north as Madrid, New Mexico, trends
southwesterly through Tijeras Canyon and across
KAFB. Tijeras Canyon was formed by preferential
erosion along the fault. The system of faults
connecting with the Tijeras Fault on KAFB is
collectively referred to as the Tijeras Fault Complex.
The Tijeras Fault Complex marks a distinct geologic
boundary between the uplifted blocks on the east
and the sediment-filled basin to the west. This
geologic boundary also forms a boundary between
the two major groundwater regimes at KAFB.

The Sandia Fault is thought to be the primary
boundary between the Sandia Mountains and the
Albuquerque Basin. The Sandia Fault converges
with the Tijeras Fault and the Hubbell Springs Fault.
Both the Sandia Fault and Hubbell Springs Fault are
north-south trending, down-to-the-west, en-echelon
normal faults, which are Tertiary in age (Lozinsky
et al. 1991; Woodward 1982; Kelley 1977).

1.5 HYDROLOGICAL SETTING

The hydrogeological system is divided into two
areas separated by the Tijeras Fault Complex, which
marks a distinct geological boundary. To the east of the
Tijeras Fault Complex, the geology is characterized
by fractured and faulted bedrock covered by a thin
layer of alluvium and shallow groundwater 50 to 315
feet deep. Previously, the extent to which the depth
to water in this area was believed to reach was 90
feet; however, a new Burn Site Goundwater (BSGW)
well has registered a depth to water reaching as
far as 315 feet below the surface. On the west side
of the Tijeras Fault Complex, within the basin,
groundwater levels range from 295 feet to 492 feet
below the surface at KAFB.

A perched groundwater system (PGWS) overlies the
regional aquifer in the north portion of KAFB. The
PGWS extends southward from TA-I to the KAFB
Golf Course. The western extent of the PGWS is
somewhere midway between Wyoming Boulevard
and the Albuquerque Sunport east-west runway.
The eastern extent is just east of the KAFB landfill
and may be bounded by the West Sandia Fault.
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The groundwater gradient within the PGWS is to
the southeast with the depth to water approximately
270 feet below ground level in the western part and
420 feet to groundwater in the east.

Natural Springs

There are two perennial springs located on KAFB:
Coyote Springs and Sol Se Mete Spring. Additionally,
there is one perennial spring (Hubbell Spring)
located immediately south of the KAFB boundary
on Isleta Pueblo. Numerous ephemeral springs
occur within the foothills and in the eastern reach
of Arroyo del Coyote.

Groundwater Production

The primary regional aquifer in the Albuquerque
Basin is within the upper unit and, to a lesser degree,
the middle unit of the Santa Fe Group. Most COA
water supply wells are located on the east side of the
Rio Grande, which is the most productive portion
of the aquifer. The highest yield wells are screened
in the sediments associated with the ancestral river
channel. Prior to extensive urban development in
the Albuquerque area beginning in the 1950s, the
direction of regional groundwater flow in the area
of KAFB was primarily to the southwest. As
a result of groundwater withdrawal, the local
water table has dropped by as much as 141 feet
(Thom et al. 1993). Groundwater withdrawal from
KAFB and COA wells at the north end of KAFB
has created a trough-like depression in the water
table causing flow to be diverted northeast in the
direction of the well fields.

1.6 REGIONAL CLIMATE

Large diurnal temperature ranges, summer monsoons,
and frequent drying winds are characteristic of the
regional climate in the Albuquerque Basin and the
Sandia, Manzanito, and Manzano Mountains.

Temperatures are typical of mid-latitude dry
continental climates with summer high temperatures
in the basin in the 90s°® F and winter high temperatures
around 50° F. Daily low temperatures range from
around 60° F in the summer to the low 20s° F in the
winter. The dry continental climate also produces
low average humidities in the late spring and
summer prior to the onset of the monsoon season.
Daytime relative humidities can be between 10 and
20 percent in the spring and early summer, with an
average humidity near 30 percent. Average winter
relative humidities range near 50 percent.

Precipitation varies across the region with many

locations in the higher elevations of the mountains
receiving twice the annual rainfall of locations in the
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Albuquerque Basin. Most precipitation falls between
July and October mainly in the form of brief, heavy
rain showers. Average annual precipitation, based
on 10 years of data collected between 1995 and
2004, is approximately 8.5 inches at SNL/NM,
with 10.9 inches in the lower foothills. Annual
precipitation recorded at National Weather Service
(NWS) cooperative stations in mountain elevations
varies between 10 and 23 inches. The winter season
in the Albuquerque Basin, and around SNL/NM,
is generally dry with an average of less than 1.5
inches of precipitation falling between December
and February.

While the regional climate is described by the
atmospheric state variables of temperature and
humidity, site-specific meteorology at SNL/NM is
influenced by the proximity to topographic features
such as mountains, canyons, and arroyos. These
features influence local wind patterns across the site;
canyons and arroyos tend to channel or funnel wind,
whereas mountains create an upslope-downslope
diurnal pattern to wind flows. Winds tend to blow
toward the mountains or up the Rio Grande Valley
during the day, and nocturnal winds tend to blow
down the mountain towards the Rio Grande
Valley. These topographically induced wind flows
can be enhanced or negated by weather systems that
move across the southwestern U.S. The strongest
winds occur in the spring when monthly wind speeds
average 10.3 miles per hour. Wind gusts commonly
reach 50 miles per hour.

1.7 REGIONAL ECOLOGY

The SNL/NM facilities area is influenced by two
major physiographic provinces:

Mesa and Plains — much of central New Mexico,
including the middle Rio Grande and much of
SNL/NM, is comprised of this physiography. Major
landforms are valleys, lowlands, outwash plains,
and alluvial fans and terraces. Grama and galleta
grasses and four-wing saltbush occur with sand
sage at lower elevations, pinon-juniper at higher
elevations, and conifers in the scattered mountain
ranges. Riparian strips along water courses have
cottonwood, willow, and non-native salt cedar.

Southern Rocky Mountains — the Sandia and
Manzano Mountains form the southern extension
of the Rocky Mountains. The eastern portion of
SNL/NM is located in, and bordered by, the Manzano
Mountains. Vegetation in these steep, rugged
mountains varies greatly on the basis of elevation
and aspect. Due to topography, weather, fire, insect
outbreaks, and disease, forests in the Southern Rocky
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Mountains tend to be patchy. The landscape is a
complex mosaic of open meadows and forest stands
of varying age and species composition.

These physiographic provinces each have an
influence on the typical landforms, flora, and
fauna predominant within the SNL/NM area. The
topography at KAFB ranges from lowland grasslands
to high elevation coniferous forests. With much of
the area undeveloped, there is great diversity in plant
and animal communities living on KAFB. At least
267 plant species and 195 animal species occur on
KAFB (DOE1999). Table 1-1 lists the most common
species of birds, mammals, reptiles, amphibians, and
plants that have been identified on-site.

1.7.1 Regional Life Zones Occurring on
KAFB

Ponderosa Pine Forest or Transition Life Zone
(7,000 — 8,000 feet) A closed canopy of ponderosa
pine, pifion-pine, juniper, scrub oak, grassy

meadows, streams, marshes, and canyons are typical
of'this zone. The USFS withdrawn area in the eastern
portion of KAFB reaches an elevation of just over
7,900 feet.

Pinon-Juniper Woodland Zone (6,000 — 7,000 feet)
A mostly open canopy of pifion-pine and juniper
sparsely populate this zone of foothills and mesas.
Animals typical of this woodland include the pifion
mouse and pifon jay. Much of the rolling terrain
in the withdrawn area is comprised of this zone.

Upper Sonoran Life Zone (below 6,000 feet) This
short grass prairie zone occurs on alluvial fans,
mesas, and gently rolling or sloping plains. Pioneer
plants include tumbleweed, goathead, and spurge;
intermediate plants include galleta and burro grass,
cactus, and mixed weeds; climax vegetation is grama
grass. Animals include prairie dogs, burrowing
owls, and kangaroo rats. The non-withdrawn area
of KAFB land falls within this zone.

TABLE 1-1. Common Plants and Animals Identified at KAFB

BIRDS
American robin Turdus migratorius Horned lark Eremophila alpestris
American kestrel Falco sparverius Killdeer Charadrius vociferus
Black-chinned hummingbird | Archilochus alexandris Loggerhead shrike Lanius ludovicianus

Black-headed grosbeak

Pheucticus melanocephalus

Mountain bluebird

Sialia currucoides

Broad-tailed hummingbird

Selasphorus platycercus

Red-tailed hawk

Buteo jamaicensis

Dark-eyed junco

Junco hyemalis

Rufous-sided towhee

Pipiloerythro melanocephalus

MAMMALS
Black bear Ursus americanus Deer mouse Peromyscus maniculatus
Bobcat Felis rufus Gunnison’s prairie dog Cynomys gunnisoni
Banner-tailed kangaroo rat Dipodomys spectabilis Gray fox Urocyon cinereoargenteus
Black-tailed jackrabbit Lepus californicus Mule deer Odocoileus hemionus
Desert cottontail Sylvilagus audubonii
REPTILES AND AMPHIBIANS

Collared lizard

Crotaphytus collaris

Great plains skink

Eumeces obsoletus

Chihuahuan spotted whiptail

Aspidoscelis exsanguis

Great plains toad

Bufo cognatus

Round-tailed horned lizard

Phrynosoma modestum

Western diamondback
rattlesnake

Crotalus atrox

Prairie lizard

Sceloporus consobrinus

Side-blotched lizard

Uta stansburiana

Gopher snake Pituophis catenifer Short-horned lizard Phrynosoma hernandesi
PLANTS
Apache plume Fallugia paradoxa Goathead Tribulus terrestris

One-seed juniper

Juniperus monosperma

India ricegrass

Achnatherum hymenoides

New Mexico needlegrass

Hesperostipa neomexicana

Ring muhly

Mubhlenbergia torreyi

Purple three-awn

Aristida purpurea

Bush muhly

Mubhlenbergia porteri

Shrub live oak

Quercus turbinella

Soapweed yucca

Yucca glauca

Spectacle pod

Dithyrea wislizenii

Black grama

Bouteloua eriopoda
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RECENT PHOTOS OF
WILDLIFE AT THE CAMERA STATIONS

Black bear mom
and her cubs.

Owl drinking water.

Each year the ASER highlights certain programs and environmental activities. This year the 2006 EMS
Excellence Awards are spotlighted. The EMS Excellence Awards recognize exemplary advancements
made by individuals or teams that contribute to the vision of Sandia’s EMS. The vision of the Sandia

EMS includes:

Implementing and maintaining a prevention-based system that goes beyond compliance
Providing value-added service to line customers

Continuously improving Sandia’s environmental performance

Gaining customer, stakeholder, and public recognition of Sandia’s environmental achievements
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The Environmental

Management System (EMS)

The EMS Program team promotes environmental awareness at Sandia by recognizing
environmental improvements and enhancements throughout the laboratories. One of
the most effective and visible ways to accomplish this is through the EMS Excellence
Award and Lecture Series. EMS Excellence Awards are given to individuals or teams
to recognize exemplary advancements — including excellence in proactive programs,
innovation, or process changes — that contribute to the vision of Sandia’s EMS.

In 2006, environmental excellence awards were given on a quarterly basis in categories
that included water and energy reduction, procedure improvements, risk mitigation,
environmental protection, waste minimization, green purchasing, and recycling. For
each category, winners were chosen based on a scoring process. The winners received
their awards during the EMS Excellence Awards and Lecture Series events that were

held quarterly.

This program has resulted in numerous innovative and creative ways to protect the
environment, reduce waste, and save water and energy, while lowering environmental
risks and saving money. Highlights of the 2006 Environmental Excellence Awards are

described below.

“;\*—- HERMES. Staff at the High-Energy Radiation Megavolt Electron

Source (HERMES III) Accelerator are at the forefront of waste minimization at
Sandia. The HERMES III Accelerator is a gamma ray simulation source that is
used to deliver photon bursts that simulate the effects of prompt radiation. One
of the most impressive examples of waste minimization at the HERMES III is
the Used Dielectric Oil Reuse and Recycling Program. Prior to implementing
the program, the HERMES III used 100,000 gallons of dielectric oil per week
that was routinely disposed of as hazardous waste during periodic maintenance
activities; now, all contaminated oil is reused or recycled. Other initiatives have
been implemented, which in total save thousands of dollars each month as well
as reduce the amount of hazardous materials produced by the accelerator. These
include sulfur hexafluoride (SF6) optimization, the elimination of hazardous
chemicals for parts and equipment cleaning, and the reuse of equipment that
includes aluminum cylinders and vacuum system pumps.

\‘%\\,_ Energy Contest. Occupants in several Sandia buildings participated in a
contest to reduce the most electrical energy based on the previous years’ metered
energy rates. Members of each team, called “Energy Monitors,” worked with
their building occupants, building managers, and maintenance personnel to reduce
electrical energy. Based on the results of the data, the Energy Contest resulted
in a reduction of electrical use by approximately 443,300 kilowatt hours — the
equivalent of reducing approximately 400 tons of carbon dioxide emissions.
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EX— Paint Shop Inventory Reduction. The Facilities Paint Shop, in conjunction
with the building warehouse storage area, implemented two strategies that resulted in
a significant reduction of hazardous paint inventories. By implementing hazardous
inventory control measures, the Paint Shop reduced the volume of paint stock by
more than 750 gallons in two years. In addition, the Paint Shop imposed stricter
controls on the chemical constituents making up their inventory, helping them meet
the Green Seal standard for paint. Additionally, through the Facilities Chemical
Review Process, the Paint Shop participated in a pilot test of a bio-based paint
stripper that is less hazardous than previously used materials.

E& Hazardous Solvent Replacement. The Plastics Laboratory previously
used a mixture of isopropyl alcohol, ethanol, and acetone to clean equipment.
Use of these materials, particularly acetone, presented several risks that include
employee exposure to hazardous chemicals, hazardous spills, and flammability.
An individual award was presented for the concept of substituting a traditional
cleaning substance, white vinegar, in place of acetone. The vinegar worked
perfectly and is not hazardous, not an environmental or exposure hazard, and not
flammable. In addition, substitution of vinegar for acetone resulted in an annual
cost savings of approximately $1,000.

EX— Roofing Program. The Sandia Roofing Team developed a roofing program
that incorporates sustainability concepts for more than 3 million square feet
of roofing. Sustainable design concepts that were incorporated into the new
specifications included the use of ENERGY STAR roofing materials, requirements
for a recycled content of 9 percent and a factor of R-30 for insulation, and use of high
reflectivity materials to reduce heat build-up. As a result of these innovations, new
roofs at Sandia will last 15 years longer and will reduce maintenance roof tickets by
90 percent, and the peak cooling demand of those buildings by up to 15 percent.

§’~\—- Neutron Tubes. An individual award was presen